Introduction
DiŠusion-weighted imaging (DWI) is based on the Stejskal-Tanner equation, which assumes existence of a single, isotropic, and unrestricted diŠus-ing component. 1 Analysis of q-space imaging (QSI) translates magnetic resonance (MR) signal attenuation to probability density function (PDF) of the translational displacement of diŠusing water molecules via Fourier transformation. 2, 3 Information from QSI about tissue microscopic environment is believed to supplement that from apparent diŠu-sion coe‹cient (ADC). 4, 5 QSI yields mean displacement (MD), a physical parameter that can provide geometrical details. 4 QSI utility has been evaluated in spinal cord maturation, degeneration from chronic hypertension, and trauma and in multiple sclerosis. 5 We present preliminary results of QSI in brains of normal individuals, using a clinical scanner in comparison with conventional DWI.
Materials and Methods
Ten normal subjects (5 men, 5 women; aged 24 to 42 years; 6 volunteers, 4 patients undergoing brain MR imaging for screening) underwent imaging using a 1.5-tesla MR unit (GE Healthcare, Milwaukee, WI, USA). For QSI, we applied diŠusion gradients in 3 axes (assuming isotropic diŠusion) at b values of 0 to 12000 s/mm 2 in 12 steps, linearly increasing q values to a maximum of 838 cm We analyzed raw q-space data using IDL-based diŠusion software (QSI Analyzer 2.4, Tokyo Metropolitan University, Japan), which generated PDF maps. We calculated values of full width at half maximum (FWHM) by placing ROIs at approximately the same sites in the centrum semiovale (white matter) and lateral ventricle (CSF) on PDF maps (Fig. 1) 
Discussion
We evaluated results based on diŠerence in eŠec-tive diŠusion time, which is longer in QSI than in DWI. For freely diŠusing particles, MD is expected to increase as diŠusion time increases (Fig. 2) . For CSF, our results showed larger MD q than MD d ; the ratios for both MD q to MD d and for the square root of eŠective diŠusion time of QSI and DWI were 1.2. DiŠusion was assumed isotropic and not restricted in the CSF, which might indicate that MD for CSF is only aŠected by eŠective diŠusion time and not dependent on methodological diŠerence. For particles with restricted diŠusion, such as in white matter, MD q and MD d were almost comparable, indicating that molecules can move no further in a restricted environment, even with longer diŠu-sion time. These results agree with previousˆnd-ings that increasing diŠusion time in a restricted environment does not aŠect MD values. 6 We obtained reasonable results although we used 3-dimensional gradients, assuming isotropic molecular movements in tissues. Some diŠerence in sequence parameters of the 2 methods, including TE, D, and d, also limited our study. Further study is needed to address the essential diŠerences between the 2 methods.
Conclusion
Information from QSI may supplement that from conventional DWI in deˆning restricted or slowly diŠusing component.
